P arkinson's disease (PD) affects 1-2 per 1000 of the population with the incidence increasing with age. It is typically characterised by the motor symptoms of tremor, bradykinesia, rigidity and postural instability but non-motor symptoms including neuropsychiatric, gastrointestinal, autonomic, sleep and swallowing disorders have been increasingly recognised and are seen in approximately 90% of patients. Both motor and non-motor symptoms have been demonstrated to have a significantly detrimental impact on quality of life with an associated increase in care needs as the disease progresses.
Dysphagia (difficulty swallowing) occurs in more than 80% of patients with PD, becoming increasingly common in the latter stages, particularly in those patients with concomitant dementia. In frail elderly people who may already have weakened oropharyngeal musculature, cognitive impairment and a reduced ability to compensate for new impairments, the management of PD-associated dysphagia is more challenging. Its pathophysiology remains poorly understood, considered to be due to degeneration of the brainstem, basal ganglia and cortical connections responsible for modulating swallow function. Dopaminergic therapy and surgical treatments for PD to improve motor symptoms are ineffective. Dysphagia management involves behavioural therapy guided by speech and language therapists, including dietary modification, postural adjustments and airway closure manoeuvres to protect the airway. These strategies have been shown to provide time-limited benefit in swallowing functionality and reduction of residues after swallowing, contributing to safer oral feeding and an improved quality of life. 1 As PD progresses, however, dysphagia, along with other symptoms, often becomes more troublesome with limited potential for improvement.
Implications of dysphagia in Parkinson's disease

Aspiration pneumonia
Patients with dysphagia are at risk of aspiration of food and liquid into their lungs, which may lead to pneumonia, the primary cause of death in patients with PD. Indeed, it is estimated that PD patients have a 3.8 times increased risk of developing aspiration pneumonia compared with the general population and mean survival time is only 24 months after the onset of significant dysphagia symptoms being reported. 2,3 A proportion of patients may 'silently' aspirate, that is without coughing. Such silent aspiration occurs in 20% of patients with PD duration of less than two years. 4 A study of over 2000 patients with different brain pathologies found that 10% of all patients who aspirated The multidisciplinary team (MDT) have made the decision the patient is not / no longer appropriate for tube feeding OR The patient is choosing not to have a feeding tube OR The patient is already tube fed long term but requests or requires small amounts of oral intake for comfort If YES to both, proceed to decision making Decision making
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Stage 3 : Implementation and communication
Malnutrition
Malnutrition is increasingly prevalent in advanced stages of PD and is generally associated with increased morbidity and mortality with significantly longer hospital stays.
Patients identified at nutritional risk should be referred to a dietitian for detailed nutritional assessment, individualised advice and monitoring. Texture modified diets are often nutritionally inadequate and patients may require oral nutritional supplements or enteral tube feeding to meet their nutritional needs. Moreover, patients requiring thickened fluids are less likely to meet fluid requirements. Enteral feeding via a nasogastric tube may be a short-term option for providing nutrition and hydration where the dysphagia is acute and reversible, but can be poorly tolerated. As dysphagia in PD is usually a chronic and progressive problem, short-term nasogastric tube feeding may be of limited value. Enteral feeding via gastrostomy may provide a longer term modality of nutritional support but may impact negatively on comfort, dignity and quality of life. Furthermore, gastrostomy feeding does not prevent aspiration pneumonia in patients with PD and has been shown to have a median (95% confidence interval) survival post-procedure of 186 (62-309) days in such patients with level of dependency being significantly negatively associated with survival. 6 Hence, in advanced stages of PD, often with severe dementia or towards end of life, the multidisciplinary team is prompted to consider other options.
Feeding with acknowledged risk
Patients and their clinicians face a dilemma in the management of dysphagia in the advanced stages of PD: modified diets or tube feeding may enhance nutrition and reduce the chances of aspiration pneumonia occurring; however, modified diets may not always be to patients' tastes. They may find tube feeding uncomfortable or undignified and lose the important social interaction of eating with others. Patients who have capacity have a right to choose the way they feed or are fed. Those who lack capacity may have decisions made in their best interests or may have advance directives stating their wishes in the event of loss of capacity, which ought to be respected. In any of these settings, oral feeding with acknowledged risk may be a valid strategy. Strategies for feeding patients in this way can take many forms that depend very much on what is right for the individual and with varying risks.
Decision making and management of risk feeding is complex and assessments must be made of both prognosis and capacity to consent to safest feeding recommendations. High quality communication and co-ordination with patients, carers and multidisciplinary teams is mandatory. If these do not occur clinical indecision may lead to patients being kept nil by mouth (NBM) inappropriately long without an alternative means of feeding and to the detriment of their comfort and nutrition. Individualised risk feeding plans may be created for patients whose dysphagia is unlikely to improve and these need to be effectively communicated to onward care providers to avoid patients being made NBM after showing signs of aspiration which may cause distress to patients and their families.
Use of the FORWARD care bundle FORWARD (Feeding via the Oral Route With
Acknowledged Risk of Deterioration) is a novel care bundle, devised by a multiprofessional team, to support patients who have an unsafe swallow, unlikely to improve, to feed at risk. Care providers are taken through case selection, assessment of capacity, decision making, creating and communicating oral feeding plans and advance care planning. Alongside a flowchart ( Figure  1 ), information leaflets on risk feeding are created for staff and for patients and their carers and a FOR-WARD-branded swallow advice poster for display above patients' beds is created. 7 In our hospital, over a six-month period, we observed three cases of PD patients (median Hoehn & Yahr stage 5 (range: 0-5)) fed at risk who remained NBM for a number of days (median (IQR) days NBM: 2 (1.5-5.5)) without alternative enteral nutrition before a risk feeding decision was undertaken (Table 1a ). This was found to be due to a failure of health care professionals meeting to discuss patients' best interests and delayed or incomplete assessment of patients' views and capacity. The FORWARD care bundle was subsequently piloted over 36 months in the management of 19 PD inpatients (median Hoehn & Yahr stage 5 (range: 0-5)) with an unsafe swallow unlikely to improve (Table 1b) in whom the median (IQR) number of days patients was NBM was 1 (0 -1).
In this pilot study, there was a lack of employment of extensive outcome measures but introduction of the care bundle was well received by patients, families and staff. Patients' and carers' feedback reported perceived improved quality of life associated with feeding at risk supported by the FORWARD bundle. Staff highlighted increased confidence with feeding at risk, improved communication and documentation. Qualitative analysis from questionnaires demonstrated globally positive feedback and greater awareness and understanding of the issues surrounding feeding at risk. In wards where the FORWARD bundle was introduced, rate of aspiration pneumonia increased at half the rate of dysphagia (0.8%/year versus 1/6%/year).
Development and evaluation of the FORWARD bundle formed part of a quality improvement project registered with and adhering to the standards of the Clinical Governance Department at our institution (Service Evaluation 6607) and did not require submission to a research ethics committee.
Discussion
Dysphagia in PD is extremely common and affects the majority of patients as the disease progresses, particularly in frail, elderly individuals. While dietary modifications and behavioural therapy may reduce the aspiration risk and improve quality of life in the shortterm, these patients remain at risk of aspiration pneumonia, malnutrition and loss of comfort, wellbeing or dignity. Feeding at risk may help support comfort, dignity and autonomy to PD patients with permanent dysphagia but is associated with particular challenges. The FORWARD care bundle may meet these challenges by giving clinicians a tool to promote reliable high quality care for risk fed patients, emphasising a multidisciplinary approach to timely decision making. Since successful management of risk feeding involves a number of different important tasks for clinicians to perform quickly and comprehensively, encapsulating all of them in a care bundle may help to contribute to improved clinical outcomes.
The generalisability of the results of the use of the FORWARD care bundle to support risk feeding in PD patients, however, needs to be tempered with a single centre pilot study and the fact that the hospital benefits from a culture already supportive of innovative care bundles. [8] [9] Limitations also include the small number of patients included and there are inherent limitations to a single group time-series study design, in particular that there may be undetected confounding factors.
Since the study period the Royal College of Physicians (RCP) and British Medical Association (BMA) have published guidelines on clinically-assisted nutrition and hydration, which mandate a second opinion in cases where these interventions are not offered or are withdrawn in a patient's best interests, if they are not hours or days from death. 10 Further work is now required to incorporate these requirements into risk feeding management protocols and ensure this translates into a change in practice.
Conclusion
The use of a care bundle to support risk feeding in advanced PD enshrines the principles of good quality and consistent management, where interdisciplinary communication and logical process are of key importance. Bundles have been shown to provide reliability, consistency and measurability to processes of clinical care and support good teamworking by producing a shared plan in which different members of staff can have different roles. The use of the FORWARD bundle reduced the time PD patients were NBM in advance of a risk feeding decision. Further work is required to incorporate RCP/BMA guidance, obtain systematic patient/carer feedback and to assess the use of FOR-WARD in other clinical contexts including PD patients living with an unsafe swallow in the community.
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